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The Newer Drugs for Allergic Disorders and Their
Place in the Histamin Theory*

MILTON M. HARTMAN, M.D., San Francisco

A LTHOUGH it has long been known that aller-
gic phenomena are initiated by the union of

antigens and their specific antibodies, the inter-
mediary steps between this union and the manifes-
tations of clinical and experimental allergy have
been obscure. Such theories as (a) "disturbed
colloidal equilibrium of the cell membranes and
blood with serum flocculation," (b) "disturbance
of the sympathetic-parasympathetic balance of the
autonomic nervous system," (c) the "antigen-an-
tibody combination acting as a specific toxin," and
(d) the "enzymic action of the combination on
body proteins producing toxins," have each had
more evidence against it than for it.

In recent years the "Histamine Theory" has
come to the fore as the one with the most clinical
and experimental evidence for it and the least
against. To sum it up, the antigen-antibody union
taking place on the cell surfaces causes cell damage
and dissolution-of cell proteins, with the liberation
of an H-substance, presumably histamine, which
causes the increased capillary permeability, stimu-
lation of secretions and smooth-muscle spasm
characteristic of allergic reactions. The histamine
is produced through the abnormal decarboxyliza-
tion of the amino-acid histidine resulting from the
protein decomposition (Figure 1). Ordinarily the,
shock-organ, skin, nasal mucous membrane, bron-
chiolar mucosa and smooth muscle, etc., deter-
mines which clinical entity is produced, such as
urticaria, hay fever, asthma, etc. respectively, but
if overwhelming amounts of histamine are released
in the circulation the allergic reactions may be
generalized.

Not only has histamine been isolated in increased
concentration during experimental anaphylactic 13 25
shock and in clinical allergic conditions,47 5761
but it also has the following properties,26 which the
intermediary H-substance has been demonstrated
to possess: It is stable to boiling with hydrochloric
acid, is dialyzable, inactivated by incubation with
histaminase or diamine oxidase, and inactivated by
condensation with diazotized sulfanilic acid. It
lowers the blood pressure of etherized atropinized
cats, the contractile effect on the guinea pig intes-
tine is inhibited by arginine (and other "antihista-
minic" compounds), produces wheals in the human
skin, and is found in highest concentration in the
eosinophiles" (characteristic of allergic reactions).

Histamine alone cannot completely explain all of
the manifestations of anaphylactic shock or clinical
allergy.15,'26 The incoagulability of the blood in
anaphylactic reactions, for example, is a phenome-

* Presented by invitation before the Northern Califor-
nia Chapter of the American Pharmaceutical Association,
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Medical Society, February 18, 1947.

non which requires the liberation of heparin46 or a
similar substance. Eczema and Contact Dermatitis
cannot be as plausibly explained as urticaria and
angioneurotic edema. Irreversible phenomena such
as in periarteritis nodosa are not as well explained
as the more common reversible type. In short, the
histamine theory is a useful but not perfect work-
ing concept.
COUNTERACTION OF THE EFFECTS OF HISTAMINE

The rational practice of allergy attempts to in-
terfere with the antigen-antibody union or control
its location through proper elimination and desen-
sitization procedures based upon etiological diag-
nosis so that the histamine problem does not arise.
When such measures are not possible, not desired
by the patient, or the results from them imperfect,
the problem must be met. Counteraction of his-
tamine is in many respects synonymous with the
symptomatic control of allergic disorders and has
been attacked on six fronts by the laboratory and
clinician:

A. Decomposition of histamine with histam-
inase.

B. The use of antagonizing sympathetomimetic
amines.

C. Partial neutralization with antispasmodics.
D. Increasing intolerance to histamine by

physiological adaption.
E. Production of histamine-neutralizing anti-

bodies by antigenic histamine complexes.
F. The administration of chemical blockers

or "competitors," so-called "antihistaminic
drugs."

A. The administration of the enzyme histam-
inase, obtained from the intestinal mucosa and kid-
neys of hogs, with the intent of decomposing his-
tamine (presumably by deaminization) as soon as
it is formed has had more laboratory6 than clinical
success. The difficulties encountered clinically are
the necessity of fresh preparations and of continu-
ous administration, since the enzyme is far more
effective prophylactically than it is after clinical
manifestations are under way. Clinical effectiveness
of histaminase varies from fair in serum sickness"6
and urticaria to practically zero in asthma.

B. Sympathetomimetic amines of course counter-
act the parasympathetic stimulation of histamine
(its cholinergic effect, if you will). Unfortunately
their therapeutic indices are quite low. Epinephrine
is the classical antagonist of this type both experi-
mentally and clinically; its properties and uses are
too well known to require recounting. Of the host
of drugs belonging to this group, only Butanefrine
(Ethyl-nor-epinephrine) parenterally41 or by in-
halation ;42 Ephedrine, Propadrine and Nethamine4"
orally; and Privine,32 Ephedrine, Propadrine and
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Neosynephrine for intranasal use can be considered
as useful additions to our therapeutic armamenta-
rium. Each has some differences from epinephrine
which can be used to clinical advantage. Butane-
frine (Figure 1), for example, has the bronchodi-
lator effect of epinephrine, with less of its central
stimulation and none of its vasopressic effect. It is
therefore useful in nervous people, small children,
and in the presence of cardiovascular disease.4'
Privine has the advantage of prolonged vasocon-
striction, but also has the disadvantage33 of pro-
longed "rebound vasodilation." The aliphatic com-
pound Tuamine (2-aminoheptane)59 deserves men-
tion as a useful substitute vasoconstrictor for
people unable to tolerate the usual aromatic amines
previously mentioned.29

PARTIAL NEUTRALIZATION WITH ANTISPASMODICS

C. Antispasmodics such as the xanthine group,
papaverine, trasentin, etc., can be classified only as
partial antagonists to histamine. Smooth muscle
spasm induced by histamine is prevented or re-
laxed by such compounds experimentally and
clinically, but the other pharmacologic effects of
histamine are more or less unaffected. However,
Theophylline Ethylenediamine, better known as
Aminophylline, is most effective in asthma, and the
same cannot be said generally for the newer "anti-
histaminic" drugs.

D. Attempts have been made to increase the
physiological tolerance to histamine by its sub-
cutaneous or intravenous administration. It was
hoped that by these means the threshold to histam-
ine stimulation could be raised above the point
at which amounts ordinarily produced would be
effective. Histamine, however, is a drug difficult to
control, being highly diffusible and effective in
such high dilution that unusual care must be exer-
cised. Flushing, headache, urticaria and asthma
may be induced while trying to prevent or alleviate
same. Two general methods are in use: The sub-
cutaneous method employs gradually ascending
doses of the acid phosphate, starting in the 1:100,-
000 dilution and ending at 0.2 to 1.0 cc. of the
1:1,000. Dosage is then maintained at the,level
just short of producing symptoms. This has been
notably successful in Horton's Histaminic Cephal-
algia45 and the primary-vasodilative type -of mi-
graine. Urticaria has shown some response, but this
method has been distinctly disappointing in other
allergic disorders. The intravenous method has
been of aid only in migraine" and urticaria, and is
usually used only in interims between attacks. 2.75
mg. of Histamine Acid Phosphate is diluted in 500
cc. of normal saline gnd given by intravenous drip
over a four to eight hour period. Three or four
treatments on alternate days are enough for semi-
permanent effect. Its proponents" claim tolerance is
raised more effectively by the prolonged contact,
but interruptions are often necessary during the
actual treatment for the administration of ascorbic
acid or small amounts of epinephrine intravenously,
and antiacids orally for the gastric distress due to
high acid secretion (peptic ulcer danger!?).

duction of neutralizing antibodies specific for his-
tamine -by the injection of an antigenic histamine
.protein complex has been accomplished. Landsteiner
showed that the diazotization of simple chemicals
and coupling-to proteins resulted in the formation
of antigenic complexes whose specificity was de-
termined by the hapten portion.49 Recently a method
has been developed for the heightening and preserv-
ing of histamine antigenicity with simultaneous
elimination of its usual toxic effects and the anti-
genicity of the associated protein. The first step
was the despeciation of horse serum globulin by
partial digestion with Taka-diastase at pH 3.8 fol-
lowed by neutralization.'8 The resulting globulin
produced no reaction in people known to be acutely
allergic to horse serum and dander. Histamine was
then combined with paranitrobenzoylchloride in
chloroform and triethylamine. The resulting para-
nitrobenzoyl histamine was then reduced with
ferrous sulfate and ammonia to yield para-amino-
benzoyl histamine, which was then diazotized and
coupled with the despeciated globulin. lThe result-
ing Histamine-azoprotein contains no free histam-
ine, and is able to stimulate the formation of his-
tamine neutralizing antibodies without producing
histamine reactions.35 Milton Cohen showed that
these bodies were specific for the histamine, not the
azo or protein portion of the complex, and that in
certain patients histamine-azoprotein produced a ca-
pacity {or very rapid histamine neutralization.17
He also demonstrated an increased skin threshold
to histamine administered by iontophoresis in his;
tamine-azoprotein treated patients'7 and increased
refractoriness to eserine stimulation.'8

INDICATIONS FOR HISTAMINE-AZOPROTEIN THERAPY

Clinically histamine-azoprotein has shown its
greatest value in the treatment of urticaria, angio-
neurotic edema and so-called physical allergy."9,63
Unthinking enthusaists have harmed its cause by
thoughtless' use. Histamine-azoprotein is intended
as an adjuvant to treatment rather than the sole
remedy, and it is in no way a substitute for proper
elimination and desensitization procedures based
upon etiological diagnosis. When desensitization
treatment produces suboptimal results because some
antigen-antibody combination still takes place on
cell surfaces with the release of histamine, histam-
ine-azoprotein therapy is properly indicated. It
is also indicated when the allergen cannot be iden-
tified after the most careful search, or in conditions
in which the available antigens are weak, unstable
or ineffective. In flea-bite sensitivity, to give an ex-
ample of the last group, histamine-azoprotein has
scored a notable success.43 Apparently the amount
of potential histamine neutralization engendered is
enough to make the difference between comfort
and misery.

F. The administration of chemical blockers or
displacers is an old but fascinating subject in al-
lergy, although to read the current newspapers and
lay magazines one would infer that "antihistam-
ini." compounds were recent discoveries by com-
pletely altruistic drug companies.

Histamine antagonism is not necessarily synony-
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mous with clinical relief, because histamine alone
may not be the cause of the illness. Also, histam-
ine has many physiological actions, and the com-
pound under investigation may counteract only one
or some but not others. Finally, the results of ani-
mal experimentation cannot be translated immedi-
ately into data for clinical use. In measuring anti-
spasmodic action, for example, there are several
pitfalls. Antispasmodics are of two general types:60
The Musculotropic ones such as the nitrites
and papaverine are tested against Histamine
Phosphate (2x10-6 gm./cc.) and Barium Chloride
(10-4 gm./cc.). The Neurotropic ones such as atro-
pine and scopolamine are tested against acetylcho-
line bromide (10-6 gm./cc.). The more peripherally
acting musculotropic group would be of most in-
terest to the allergist even without the concept of
histamine antagonism. What may be relatively
more musculotropic in one species may be rela-
tively more neurotropic in another, and vica versa.

Experimentally the simple amino acids Histidine,
Cysteine, and Arginine will all inhibit histamine-
induced contractions of the guinea pig intestine,27
but the amounts required for clinical use would be
toxic. For example, 2,500 or more parts of ar-
ginine are required to counteract 1 part of histam-
ine. Ascorbic. acid (Vitamin C) has the same ac-
tion but' the amounts required are large experi-
mentally and ineffective clinically' (except under
special circumstances). Aminophylline and epineph-
rine, previously mentioned, also have this action,
and from that standpoint could be considered as
"antihistaminic" drugs.
The new "antihistaminic" drugs should more

accurately be discussed under the heading of Dial-
kylaminoalcohol compounds because of their essen-
tial chemical structure. Antihistaminic phenolic
ethers of amino alcohols have been known since
1910, but were too toxic for clinical use. Procaine

0

H -OHO

a

(p-aminobenzoyl-diethylaminoethanol), which we
are accustomed to regard only as a local anesthetic,
is an antihistaminic drug particularly useful in
serum sickness and urticaria.1 65 Combinations of
various aminoalcohols and chemical modifications
of ,iphenylacetic acid have long been known to be
antispasmodics. The aminoalcohol determines the
nature of the action, while its intensity is modified
by the acid group employed. If, for example, the
diphenyl acetic acid ester of dimethylaminoethanol
is prepared the result is a Neurotropic antispas-
modic (Trasentin). If, on the other hand, the ester
of 9,10-Dihydroanthracene-9-carboxylic acid is pre-
pared the result is a Musculotropic one. Many of
these compounds have more or less local anesthetic
action, which appears to correlate more closely with
musculotropic action than with other properties.50
The members of this recently publicized and

growing family of "antihistaminics" of interest to
us doing clinical allergy are Procaine, Benadryl,
Pyribenzamine, Antergan, and Beta-dimethylamino-
ethyl 9,10-Dihydroanthracene-9-Carboxylate. Hy.
drochloride, to be referred to hereafter as No. 887.
Their structural formulae are shown in Figures 2
and 3.
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Figure 3.

Note the dimethylamine-ethane or diethylamino-
ethane group invariably present. All of them have
local anesthetic action and secondary to that are
cerebral depressants, a fact not sufficiently recog-
nized. Their mode of action is a blocking one;69
they combine with the site of action of .histamine,
occupying it primarily when given prophylactically
or displacing it when given therapeutically. Histam-
inase is neither potentiated nor inactivated by
their use and serum antibody levels are unaffected.
Their absence of peripheral vasoconstrictor effect is
evidence against a sympathomimetic effect. The re-
lease of histamine by antigen-antibody reaction is
not prevented, and there is no evidence that the
drugs combine with histamine itself.
Two standard methods adopted by laboratories

in testing survival from ordinarily fatal histamine
doses are: (a) the administration of a presumably
protective dose of "antihistaminic" followed by his-
tamine subcutaneously (or intravenously) and (b)
a protective dose followed by histamine aerosol in-
halation.52 An examination of the comparative fig-
ures obtained by this last method would be of inter-
est.

AEROSOLIZED HISTAMINE IN GUINEA PIGS

Dose in mg./kg. required to protect against
asthma:
Epinephrine ............ 0.2
Ephedrine ............. >50
Atropine -. 25
Antergan (No. 2339RP). 1
Benadryl (No. A524) ... 5 usually (10-15 reported)
Pyribenzamine (No. 63):) 0.1
No. 887 ............... 1 (approximately)
Procaine ............... Figures not available

Needless to say, these figures are not directly
transposable to the human. Other histamine in-
duced phenomena have been studied with these
drugs: inhibition of guinea pig intestine contrac-
tions; prevention of blood pressure drop in ether-
ized atropinized cats; prevention of bronchocon-
striction induced by lung perfusion; prevention of
bronchoconstriction in barbitalized dogs intra-
venously induced; and prevention of vasodepressor
effects of epinephrine. Decrease in gastric acidity

OH

HO CH2 N'H
HO 6 g~

H
Anthallan

Di (n-butyl) aminomethyl-
trihydroxy benzofuran-one

OlH OH
021 CH -CH 102

Allergosil
(Ethylene Dioulfonate)

Figure 4.

and total secretion have been noted in animals and
the human,55 this effect being most marked with
Benadryl. Except for Procaine, therapeutic indices
are large and chronic toxicity studies thus far have
been negative.

Procaine is the most familiar member, and,
curiously enough, it is ifself a fairly frequent cause
of clinical allergy of the contact type. Its clinical
use in allergy thus far has been limited to the treat-
ment of serum sickness and urticaria.1 65 One gram
in 500 cc. normal saline is given intravenously over
a two-hour period, and the treatment may be re-
peated daily. Of 16 cases of serum sickness, State65
completely relieved ten and temporarily relieved
four, and relieved six of seven cases of urticaria.
In addition to "antihistaminic" action, one must
consider the direct anesthetic action on the cells,
decrease of acetylcholine liberated at terminals of
efferent fibers, and epinephrine potentiating action.

For practical purposes, Benadryl and Pyriben-
zamine are clinically equivalent, 1 to 2 parts of eith-
er being required to counteract 1 part of histamine,
depending on the circumstances. Because one has
an ether linkage and the other a nitrogen linkage
they are not exactly comparable pharmacologicaly.
They are both effective orally, and clinical relief,
when obtained, is evident in twenty to thirty min-
utes. Dosage varies from 50 to 500 mg. daily for
an adult, the average effective plan being 50 mg.
three or four times daily. The parenteral route is
neither advisable nor ordinarily necessary, epineph-
rine being safer and more useful in emergencies,
but Benadryl has been used in doses of 20 to 40 mg.
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intravenously or intramuscularly. Benadryl is irri-
tating in over 0.5 per cent concentration, so that
its intranasal use is not advisable. Pyribenzamine
has not been tried that way, but it seems inadvis-
able to use any local anesthetic intranasally for
symptomatic relief.

It is difficult to give the percentages of various
conditions in which relief may be expected from
Benadryl or Pyribenzamine, because the reporting
investigators varied in their dosages, in their defini-
tions of the conditions treated, and in their criteria
of relief. Here are reasonable "round-figure" aver-

ages compiled from over 2,600 cases* in current
medical literature. How much allowance has been
made for the variability of allergic manifestations
and spontaneous improvement is unknown.
Urticaria and anglo-neurotic edema, acute ........ 85%
Urticaria and anglo-neurotic edema, chronic ...... 75%
Dermographism .............. -i,5 ............... 80%
Atopic eczema (the pruritus only) ............... 50%o
Contact dermatitis (the pruritus only) ........... 60%

Seasonal allergic rhinitis (hay fever) ............- 60%

Perennial allergic rhinitis (extrinsic cause
demonstrated ........ .........................-. 40%

Vasomotor rhinitis-hyperesthetic rhinitis
(intrinsic?) .......................

Seasonal asthma (associated with hay -45%
Perennial asthma (extrinsic etiology demonstr,ated) } 30%
Perennial asthma of unknown etiology (intrinsic?) I
Asthma precipitated by acute (upper) respiratory

infection .................................... Zero %

The number of cases of migraine, histaminic
cephalalgia, gastro-intestinal allergy, serum sick-
ness, and pruritus of miscellaneous origin thus far
treated do not permit of reliable conclusions; the
statistically-minded may use 50 per cent, 60 per
cent, 85 per cent (Benadryl)-28 per cent (Pyriben-
zamine), eighty per cent and sixty per cent, re-

spectively, temporarily. Of the two drugs, only
Benadryl has been used clinically to depress gastric
secretory activity in gastro-intestinal conditions.55
Maximum effectiveness is shown in the condi-

tions exhibiting wheal formation, as might be ex-

pected. The perennial rhinitis and asthma cases

include both those in which a definite allergic cause

can be demonstrated and those of unknown origin.
A clinical impression is that results in the latter
group are much poorer than in the former. Asthma
precipitated by acute respiratory infection is con-

spicuously unrelieved, and the result in asthma other
than that associated with pollinosis are not spec-
tacular. All of these figures include both total and
partial relief; about one-third of those relieved are

only partially so. All relief is purely temporary.
the symptoms usually recurring promptly in the
chronic cases on discontinuance of treatment.
We know of Antergen only from the reports of

French investigators.5'12'24'38 The general properties
are the same as those of Pyribenzamine, but four
or five times larger doses are required clinically.
The more recent Neoantergan is claimed to be
more effective and less toxic than Antergan.7'23
The side effects of these drugs are by no means

minor, as they limit their clinical usefulness and
necessitate certain precautions in directions and
occasionally counteracting adjuvants (which are

in themselves not innocuous). The most frequently
occurring side-effects are sleepiness of varying de-

gree, nausea and vomiting, dizziness, headache, dry
mouth, nervousness and gastro-intestinal cramps.
Various authors have reported incidences of 20
per cent to 70 per cent of their series having side-
effects. The majority, including the author, note
about 50 per cent. Of these, one-tenth to one-half
have to discontinue the drug, again the figures de-
pending on the author's estimate of what is seri-
ous or dangerous. The order of reactions with
Pyribenzamine is: Sleepiness, nausea, headache,
gastro-intestinal cramps, dizziness, nervousness and
dry mouth. The order with Benadryl is: sleepiness.
dry mouth, nervousness, dizziness and weakness.
Whereas the hypnotic effect is a useful one at

night, it is dangerous during the day and can be
the cause of accidents.64 The first few doses should
always be taken while a person is in a safe place
under observation (not necessarily by a physician),
and not while at work around such things as lad-
ders, scaffoldings, machinery, etc. Counteracting
these effects with caffeine or amphetamine stimu-
lation may merely add the undesirable effects of
these drugs, such as nervousness and loss of appe-
tite. Sedatives must, of course, be used cautiously.
and one must be doubly careful about the adminis
tration of anesthetics for emergency operations.
The indications for the use of Benadryl and

Pyribenzamine may be summed up as follows:
(a) The control of diffuse skin irritability and

Dermographism so that the performance of
specific skin tests is possible.

(b) The control and prevention of testing and
treatment reactions.

(c) The maintenance of allergy patients in com-
fort for a few weeks until specific desensiti-
zation becomes effective.

(d) The control of acute transient allergic
manifestations.

e) The control of pruritus in general'in order
to minimize scratching and the attendant
danger of infection.

(f) The control of urticaria following sulfo-
namides, antibiotics,62 organ extracts, se-
rums and indispensable drugs.

(g) Infrequently, the control of gastric acidity.
The possibility of acquired allergy to the drugs

themselves is not fantastic, as urticaria from both
has been noted. Anemia resulting from the ana-
ciditv is possible from long continued use, though
how probable that is we do not yet know. The
aromatic rings and coal tar origin suggest the pos-
sibility of agranulocytosis, and of caution in ad-
ministration to salicylate-sensitive persons.

Beta-Diethylaminoethyl 9,10-Dihydroanthracene-
9-Carboxylate Hydrochloride (No. 887) cannot yet
receive a general comparison with Pyribenzamine
and Benadryl, because it has been clinically evalu-
ated only in asthma.44 Since the supply available
was limited, it was tried only in this condition, in
which Pyribenzamine and Benadryl were relatively
ineffective. Experimentally it is about 20 times
more potent than papaverine and about one-fifth
as effective as epinephrine in relaxing spasm of
the bronchioles induced by histamine.'0 From the
viewpoint of acute toxicity there is a wide margin
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of safety, but the hypnotic action (also a local
anesthetic!) is a limiting factor for daytime use.
No adverse effects or habituation have been ob-
served from prolonged administration. Oral ad-
ministration to 90 cases of asthma of varying grades
of severity provided 80 per cent of them with defi-
nite benefit, a marked contrast to Benadryl and
Pyribenzamine. The optimum dose on retiring ap-
pears to be 200 mg., but during the day 100 mg.
every four hours appears to be enough unless the
asthma is quite severe.
By way of conclusion, some philosophy may be

added to allergy. Up to 1932, 165 methods of inhi-
bition of anaphylaxis had been described. In the
last fifteen years there have probably been hun-
dreds more. Out of all of these relatively few have
proven their value. The successes have been char-
acterized by prolonged preliminary investigation in
ethical laboratories and clinical trial by objectively-
minded, conservative allergists. The possibilities
inherent in the compounds could be predicted fairly
well from their chemical structure and groupings.
Conversely, unwarranted claims can often be shown
up by a consideration of chemical structure, con-
centrations employed and methods of use.

The desire of newspapers to present information
that is startling rather than factual has led to the
recent unwarranted publicity for Anthallan, pur-
portedly an "antihistaminic" drug, and Ethylene
Disulphonate (Allergosil), not "antihistaminic"
but unfortunately confused with them (Figure 4).
Supposedly present in allergic individuals is a "de-
fect in intracellular oxidation-reduction mecha-
nisms and disordered carbohydrate breakdown."
Ethylene disulphonate is the synthetic catalyst pro-
posed to correct this regrettable defect.30 Small
amounts in a dilution lx10'5 in distilled water are
administered intramuscularly. The temporary pain
and muscular fibrillation observed are no doubt
due to the practically pure water injected (and at
what a price!) A few enthusiasts have published
papers of questionable scientific worth, but the con-
sensus of opinion4 8'21 of recognized allergists is
that the compound has no value and cannot be
distinguished in its effects from distilled water.

Anthallan (Di (n-butyl) aminomethyl-trihydroxy
benzofuranone) is purported to have antihistam-
inic effect pharmacologically, but it is as clinically
inactive as its structural formula is unpromising.
Questionable criteria of allergy were used in -the
conduct of the clinical investigations.28 In fact one
investigator claims that "not only can hyperesthetic
rhinitis [please define that term for us!] be treated
simply and effectively with this drug, but the diag-
nostic problem can be ignored."39 With these noble
words allergists are wafted from usefulness into
obsolescence.

450 Sutter Street, San Francisco 8.
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